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Fig. 1 The diagram of our experiment

(a) Double-patch recordings on the soma and the axonal bleb. The Purkinje cell is drawn in coredraw. (b) A diagram of spike propagation failure. Red

lines show mean and 3 SD of axonal noise signal. Red arrows indicate the failure of spike propagation. Calibration bars are 0.2 mV for axonal signals,

10 mV for somatic signals and 10 ms for time.
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Fig. 2 The spike propagation fidelity in cerebellar Purkinje cells at PND 8

(a) The spike propagation at 100 Hz. The top trace is the axonal signals, and the middle trace is the somatic signals induced by depolarization pulses at

100 Hz (the bottom). (b) The spike propagation at 150 Hz. Arrows under the axonal signals show spike propagation failure. (c) The spike propagation at

200 Hz. (d) The spike propagation fidelity versus stimulus frequencies at PND 8. A—A: 8 Days.
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Fig. 3 The spike propagation fidelity in cerebellar Purkinje cells at PND 15

(a) The spike propagation at 100 Hz. The top trace is the axonal signals, and the bottom trace is the somatic signals induced by depolarization pulses at

100 Hz. (b) The spike propagation at 150 Hz. (c¢) The spike propagation at 200 Hz. Arrows under the axonal signals show spike propagation failure. (d)

The spike propagation fidelity versus stimulus frequencies at PND 15.0—0: 15 days. (¢) The comparison of spike propagation fidelity at PND 8 and
PND 15. The difference between the two groups is significant at 200 Hz. [1: 8 Days; [ : 15 Days.
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Fig. 4 Afterhyperpolarization can increase spike propagation fidelity at PND 8

(a)The spike propagation induced by 100 Hz biphasic depolarization pulses at PND 8. The top trace is the axonal signals, the middle trace is the somatic

signals, and the bottom trace is the biphasic depolarization pulses. (b) The spike propagation induced by 150 Hz biphasic depolarization pulses at PND

8. (c) The spike propagation induced by 200 Hz biphasic depolarization pulses at PND 8. Arrows under the axonal signals show spike propagation

failure. (d) The spike propagation fidelity versus stimulus frequencies in AHP groups.A—A: 8 days AHP; e—e: 15 days AHP. (e)The comparison of

spike propagation fidelity between Control group(depolarization pulses) and AHP group (biphasic depolarization pulses) at PND 8. [: 8 Days control;

[: 8 Days AHP. (f) The comparison of spike propagation fidelity between Control group and AHP group at PND 15. [J : 15 Days control; [ : 15

Days AHP. (g) The comparison of spike propagation fidelity between AHP group at PND 8 and Control group at PND 15. []: 8 Days AHP; @ : 15

Days control.
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The Changes of Spike Propagation Fidelity During Postnatal
Development in Cerebellar Purkinje Cells’

YANG Zhi-Lai"?, WANG Jin-Hui"?"
(" State Key Laboratory for Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
? University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The axons of cerebellar Purkinje cells are the sole output of the cerebellar cortex. So it is important to
study the spike propagation on the axons of cerebellar Purkinje cells. The morphology and function of cerebellar
Purkinje cells mature rapidly in two to three weeks after birth. And the ability to fire spikes increases along with
the development in cerebellar Purkinje cells. Whether the capacity of spike propagation on the axons also increase
remains elusive. We studied this hypothesis by double-patch recordings in cerebellar Purkinje cells at PND 8
(postnatal day) and 15. The spike propagation fidelity on the axons is higher at PND 15 than 8.
Afterhyperpolarization (AHP) can increase spike propagation fidelity in cerebellar Purkinje cells at PND 8. Our
data indicate that the ability to fire spikes and the capacity of spike propagation on the axons increase
correspondingly along with the development.
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